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Preface 


In 1961. at the height of the Cold War. a director of the National Reconnaissance Office 
(NRO) authorized the construcuon and launch of a small meteorological satelhte to support 
CORONA and other film-limited imaging satellite systems. Though undertaken as an “interim” 
measure while awaiting completion and launeh of a national weather satellite, in the months that 
followed the NRO spaccerafi would incorporate so many desirable features and perform so 

\ ; 
admirably that it became the template adopted for all American civil and military low altitude 
meteorolovical satellites. | researched and wrete the first installment of this history, which covered 
these uehons and events, using avaiable classuied: records while assigned: termmporandy to NRO 
headquarters in the mid J98Os. After returning to the NRO as its bistovian in the late 1990s, and 
upon declassifcauion of the ornyinal work and endnotes in February 2000. | shared it with the early 
program participants and completed the story through the tum of the Millennium and the 
consohdabhen of Atmencan miliary and civil meteorological satellite programs into a National 
Polar-orbiting Operational Environmental Satellite System (NPOESS). 

People act. They make decisions thal tigger events. To the extent practical. this brief 
history turms on the people who shaped the story. particularly for the carly NRO vears when the 
eNort was highly classified. handled in comparimcnted channels. and little known even to those 
who received and used the meteorological products. The people on which T focused in this story, the 
successive program directors and their inmediale associates, brought tu the mheLeorological satellite 
enterprise dierent technical skulls and management approaches all of them operating in a 
bureaucratic framework that changed with organizational Yealionments. Over the years, as the 
program moved from the NRO 10 the regular Air Force. and eventually ta the Department of 
Commerce, they found themselves dealing with more federal regulations, more officials whose 
upproval they required before choices and actions could be made or taken. and much more 
Congressional oversight. That they acted to identify and select the best outcome for this national 
effort | think woes without saying, That the choices made often produced outcomes that departed 
markedly from initial expectations is likewise apparent, 

The scope of this work, limited primarily to the program itself. did not permit its 


Ireatment in the larger political and social context. [touch on but do not explore and analyze the 


In terms of Us social and ceonomic camifeations. for example. arghttime images ofthe barth furnished by 
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program’; interactions with the major contractors, with officials in other federal agencies such as 
the National Avronauties and Space Administration and the . National Oceanographic and 
Atmospheric Administration. or with Congressional representatives and their staffs whe, by the mid 
1970s, largely determined how many and what kinds of meteorological satellites would best serve 
the country. A camprehensive history remains to be written. In that effort. | hope the histonan of 
vecord will find in this work a useful building block. Net all readers will agree’ with my 
imverpretation of events, or with my skepticism about the outcome of a cost-effective, combined 
military-civil NPOUSS, Noteworthy military attempts to specify and contract for “one size fits all” 
execpt perhaps lor certain hosiery, mostly have failed in terms of meeting diverse performance 
requirements on a fixed schedule and at a reduced cost. | would be pleased, however. if the 


NPOESS tcam overtunis precedent. Any errors of fact thal remain are mine, 


R. Cargill Hall 
September 200] 





defense meieeralowieal surcliles qsnch iis Fig. 6. inthis monvuruphs, permitted geogruphers and SOC TL SCTCTIESES Lio 
make motmed estimiutes of pepulation densities in various regions. Cn, C.D. Ebvidge, Ko E. Baugh. B.A. Kihn, und 
FLOR. Davis, “Mapping City Pights with Nighriime Data trom tag DMSP Operationd Linesean System.” 
Aiutogruaeicni Faatiecnete ated Reatare Seasiin, Vol G3. Na. 6, 1997, pp. 727-7342 Paul Sudon. Dar Roberts. 
Chris I:badge. and Hank Mey. “A Comparison of Nighttime Salellitc Imagery and Population Density for tle 
Cantingmal Cited States. Phutorrammetic Enviecering and Remote Seasiag, Wal. 63. No. th. Wut. pp. balla. 
314: and Paul Sunen “Modeling Popikition Density With Nighttime Satellite finagery und CHS 2° Coaysarer. 
Kaviramicnt, uted Carbon Sesteas, Valo 2). No. a4. 190%, pp. 227 244. 
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Successful operation of overhead photoreconaissance satellites, the RAND Corporauion 
had wamed the Air Force in the mid 1950s.' depended on accurate and timely meteorological 
forecasts of the Sino-Soviet landmass. Such forecasts woutd make possible cloud-free photography 
over areas of interest. Indeed. pictures of clouds retneved trom a lilm-limited spacecraft cust 
dearly—a fact made plain in 1960-1961 by the images returned from early CORONA. missions. 
When ai interdeparimental study of the subjcet ended in April 1961. however, the National 
Aeronautics and Space Administrahon, or NASA, received the LCS. tranchise to establish 
“requirements and develop meteorological satellites for both the Departments of Commerce and 
Defense in the National Meteorological Satellite Program. This program, its proponents contended. 
would avoid duplivated cffort and produce at Jess cost @ single National Operational Metcorologicul 
Satellite System (NOMSS) ta meet all civil and military forecasting needs, including presumably 
these of the National Reconnaissance Program (NRP)- 

But in the Pentagon in 196]. Under Sceretary of the Air Foree Joseph ¥. Charyk, who 
also headed the Nauonal Reconnaissance Office (NRO). remained unconvinced. NOMSS. at best 
two or three years away. also was 
supposed to support intemational 
meteorological dala exchanges, an 
objective inconsistent with 
contemporary NRP requirements for 
secrecy. Moreover. the television 
camera of NASA's first experimental, 
“wheel-mode” TIROS — weather 
satellite. spin ‘stabilized to inertial 
space and launched the vear helore an 
L April 1960, viewed onky an oblique 
swath of the Earth's — surtace 
vecasionally im each orbit mstead of 
once each ume it revelved, Charvk 


knew that NASA officials did not 





. Fig. 1. THROS Experimental Weather Satellite, 1960 
believe a sptn-stabilized weather (Note the vidicon lens at bottom left on the sateltite:) 
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satellite thar would keep ils spin axis perpendicular to its orbit plane could be developed soon—and 
cerlainly not mexpensively and in tine to fumish strategic meteorological forecasts for 
reconnaissance satellite [ight operalions im 1962. Ite therefore acted. to create an “interim” 
meteorological satellite progeam for the NRO. In the event. that program also would fashion the 
technology and an operations for what would became the polar orbiting. dow altinide national 
weather satellite em administered by the National Oveani¢ and Atmospheric Administration 


(NOAA 
A Temporary Meteurological Satellite Program 


On 2t June L96L. Charyk spoke with Major General Robert . Greer. Direetor of the 
Oltiee of the Secretary of the Air Force tor Special Projects (SAFSP) in LI Sceundo. California, He 
asked Greer te prepare a “minimum” proposal tor four. “Earth-reterenced™ whee-mode weitther 
satellites to be launched on NASA Scout boosters. Greer responded with just such a plan for a 22- 
month program, one that specified a sinall fixed budget and a first launch i ten months. The 
Deputy Secretary of Defense approved it, and the Director of Defense Research and Fryineering, 
Harold Brown. made available to the NRO the necessary funding. On 27 July (96) Greer’s deputy. 
Colonel Harry Lvans, appointed Li Colonel Thomas O. Haig the first director of the Delense 
Meteorological Satellite Program ( DMSP}." Haig, a meteorologist and electrical engineer, aceepted 
the assigninent on condition that he would nef have to use the resident “systems cagincering and 
technical direction” contractor. could select his own small staff and could use [ixed price, fixed 


delivery contracts under his direct control diroughout the program. Fwans added a “kill switch” o 


“TROIS (Television Indrared Observation Swtellires had emerued from the Air Fares WS-UETT, 
reconnaissance satellite competition back in (Use. Atter Lockheed won the priniary contract, RUA officals. whose 
proposal had nat becn sclevted, sold the cuncept alfa lelevision mirared weather satellite te the Army Signal Corps 
iw Belmar New Jersey. which. lene avith the Advanced Research Prajeets Ageney. funded further work. After 
NASA began operon 1 Oclobyr 1958. i aequired TIROS along wilh a number al the key Signal Corps personel. 
As the (60s. began, plans called for equipping LIROS with iatrured horizon sensors that wanld delenuine borizont 
CTUSSICI LS and inieger preture taking of the scenes below. 

"This program, necdless to say, had a suecessiin cf numerte aid alphabetic names. including ' rogram I, P33, 
OYSLEL 407. and Deleuse Syatenes Applications Progam (DSAPY. Io order kr aveid coulision. the current designation 
DMSP ts used throughout this history. 

ae Haig’s view, an SE&TD conmttacuir could onby justity ats existence by totroducmg cluuiges. Siice 
chanees iImvelved the und cost money, SRATD supper was incompaible vith ised Prive, fixed élelivery 
contracting. See Thontis Q. ai “Technical Direction’: Oniumoded Management Concepe” in Perspecnies sn 
Defoe Munauaacer, idustrial College at the Arnwd Forges: Mary 1967. 


ta 
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his-owa: if the first launch could net be met on schedule or if costs appeared certain ro exceed the 
fixed budget, he instructed Haig to terminate the program and recover govemmoent Junds 
immediately without further direction.” 

In the months that followed. the DMSP - 
effort operated on NRP funds under the NRO security 
blanket. but located physically outside the NRO 
Special Projects Office in Fl Segundo lor purposes ol 
cover and case of operations.” Haig divided the work 
among those he ininally selected: three officers and 
Renell LaBatt, “a very busy secretary.” [le invested 
his own time in program management. with special 
attention paid Wa contract he negotiated with RCA 
for the weather satellite. Captain Stephen Dvorchak. 


joined later by Captain Richard Geer, was assigned the 





Scout launch vehicle: a small. four-stage. solid 
propellant rocket built by Chanee Vought and Kip, 2, 1.4. Col. Thamas QO. Haiy. 
procured under NASA direction. To meer program RE ook eee te 
performance requirements, Dvorchak substituted a high acecleration Lockheed Propulsion 
Compiny MG-18 solid-propellant motor in place of the standard Scout fourth slage Altair motor. 
Captain Luin Ricks handled ground support, tracking, command, and readout at the Air Force 
eround stations aperated by the Lockheed Missiles and Space Division (LMSD). Finally. Major 
Charles Croft oversaw contract Inanagement at all the various firms invelvee. novel contracts that 
were “fixed price” instead of the customary “cost plus fixed fee.” The RCA fixed-price. fixed- 
dchvery. contract proved itself in December L961 when a major structural member of the weather - 
satellite, the base plate. failed during tests and company officials requested a three month delay tor 
redesign. Croft. after discussion with Haig, advised RCA that had ten days to produce a lx or the 


contact would be Lenminated under procurement regulations “at no Cost lo the government.” The 


“By the.end of 1962 the prayram office shal had inerewsed ty live oflicers and iva secronaries, ingtuding Erte 
Hod. Three or four SAC uilicers also were assigned at thal tine. invalved primarily with the Scout faunch vehicle and 
sound suprcat. This small runther grey co abet 1S miliary and civihans by che oc-(96fk. when the prograuy 
tramderred Irom the NRO lo Air Force Systems Communi, 


‘oe 
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RCA program manager appearcd three days later with revised mtemal schedules that met the 
origimal launch date. 

Neither the Scout booster nor the RCA satellite mounted redundamt equipment, and a 
failure anywhere in ihe system meant the less of a mission. All of those involved regarded the 
enterprise as a single purpose. minimum cost. “high-risk” program. Smaller and lighter than the 
original TIROS, the 100-pound TIROS-derived RCA satellite was shaped like a 10-sided 
polyhedron, 23-inches across and: 21-inches high. A spinning motion, inveduced on injection iil 
orbit, was maintained on the carly NRO weather satellites at ahoul 12 rpm by smal! spin rockets. By 
adopting a concept advanced by Haig and Lt. Ralph Hoffman, however. the spin aXIs Wits 
maintamed perpendicular to the orbit plane by torquing the satellite against the Larth’s magnetic 
field. the forees supplicd through a direct-current loop around the satellite's perimeter. A ground 
command would cause the eleetrie curremt to flow in the desired direction to generate the torque. 
Those few NASA officials who knew about it viewed the NRO-Air Eoree program as a no-risk test 
ola modified fou-stlage Scout with an “Earth-relerenced” wheelmode weather satetlite.” | 

If it operated correctly. the RCA shuttered television camera (a photosensitive vidicon 
lube would be pointed directly al the Earth once cach time the satellite rotated. At the programmed 
interval. when itared horizon sensors indicated the lens was vertical © the Earth, the vidicon 
would ike a picture of an XO0-mile-square area al the surlace below. with dic mage recorded on 
tape as an analoe signal for later transmission to the ground. E.aunched into a sun-synchronous 450 
uauucal mile circular polar orbit, the RCA television system would provide 100 pereent daily 
coverage of the Northern Heniisphere at latitudes above 60 degrees, and 55 percent coverage at the 
cquator. Readout el the tape-recorded pictures was planned to occur on cach pass aver the western 
hemisphere; at the ground stations, the video pictures of cloud cover over the Eurasian landmass 
would be relaved to the Air Weather Service's Air Force Global Weather Central collocated with 


Headquarters Strategic Air Command at Offutt AFB. near Omaha. Nebraska.” 
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Haig’s “blue suit” program 
twain met its temmenth schedule. 
although, as the high-risk aspeers of the 
elfort sugeested: withaut imnmediate 
suceess, The polar-orbiting DMSP 
satellites were to be launched frony the 
West Coast range on Point Arguelly, at 
Vandenberg AFR, located near the 
town of Lompoc, California. As events 
transpired, a standard four-stage Scout 
booster carving an NRO GRAB 
satelite owas litst in dine. and was 
viewed as a system test by the DMSP 
office. This vehicle. launched on 25 
April 1962, ended in a Scoul booster 
failure within sight of those in- the 


blockhouse. The temperamental Seoul 





housler, this me with an MG-18 


Fig. 3. First. DMSP Launch, 23 May 1962 


lourth slage. faded again dummy launch 
of the tirst NRO weather satellite on 23 May when the vehicle sel{destructed towards the end of 
second slage agmuon. The second DMSP launch on 23 August 1962 resulled m success, although 
the Lockheed sround-control team failed a first to track the weather satellite. Fach day at high noon 
the vehicle took pictures as it tansited the Soviet Union. Weather pictures of the Caribbean retumed 
by this vehicle Go months later in October also. proved crucial during the “Cuban Missile Crisis,” 
penmitting elfecuive aenal recormuaissance missions. and reducmy the number of aenal weather- 
recomnaissance sorties in the region.” . | 

Li. Colonel Haig reported io General Greer al the NRO Special Projects OMe in El 
Segundo, but Joseph Charyk look a personal interest in the alTairs of the weather satellite progrum 


initiated to satisfy NRP requirements. ‘That program now possessed the first U.S. military satellite 


ss ~ ; ar om - . 
The DMSP Program Manager normally briefed Chank monthly at NRO Headquarters in the Pentagan, 
and then back-brieléd Cieneral Greer on his lun resurding any directions le had reeeneed from the DNRO. 
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» to be commanded and operated on orbit ona 
daily busts over au extended period of time. 
(The first spacecrali ulvineately ceased 
transtmissions on 23) March 1963.) At the 
Pemlagon on the moni of 24 September 
1962. Charyk, advised Hate that NASA's 
planned = Nimbus weather satellite. ar 

_NOMSS, would be delayed, and that he 
should plan one additional year tor the interim 
NRO meteorological satelite program. Haig, 
who had guessed as much, had nex! year's 


budact charts ready. Lockheed claimed a 





major part al the total budget lor eround- 

Fig, 4, Joseph ¥. Charvk, - support operations, bul. the Li. Colonel 
eee ee insisted, he could. build tvo ground stations 
and a control center. man them with blue-suiters. and operate the weather satellites in suippott of the 
NRP for one-eighth the amount bid by the contractor.” 

Under Secretary of the Ait Force and NRO director Chatyk approved the cost-saving 
proposal an the spot. Then he picked up the phoric and called Air Porce Chief of Staff General 
Curtis L. LeMay and arranged for an appotnunent. That afiernodn at the Pentagon. late explained 
to the Chie! of Stall how Air Force personnel could man and operate two weather satellite ground 
stations and a control center, The general listened intently and, when Hang left an hour Later, “it was 
with a pranuse of all the peaple | needed from the Strategic Air Command [SAC] and, “iF anybody 
ects in vour way. call me! from LeMay. At the General's direetion, Hat boarded an airplane 
hound for Omaha and, next day at Headquarters SAC. briefed CINCSAC General Chontas S. Power 
ad his sal) SACs leaders promptly committed lo the Delense Meteorological Satelhle Prograin 
all the personnel it required.” . 

During the ensuing weeks. program personnel worked at all hours, every day. They 
found surplus Nike anteaweralt rocket sites in the states of Maine «near Loring APL), and 
Washington (near Fairchild AFB} prowured six lari van bodies from Norton AFB in San 


Bernadino. located two abandoned antenna mounts on Antigua Island in the Canbbean, und wrote a 


fh 


~ aed bowers + 
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fixed-price contract with Radiation 
Incorporated tor tive 40-feot radar. ~ 
dishes and associated electronic pear. 


In betecen. they helped screen SAC 





military personnel “until we had twa 
evoups al very pewd men” ta operate 
the Wackiny stations, In July 1963. ten 
months alter go-ahead, the program. 
olce unmslerred DMSP © satellite 
ground tacking and readout from 
Lockheed to its own stations in Maine 
and Washington, About the same 
time, a command and control center 
for the DMSP manned by SAC 
perscinnel began operating one floor 


below Air Forve Global Weather 





Central in Building D, the old Marin 
bomber plant. next door to SAC Hig. 5. Air Force Surplus Antenaa Mount 
lieadaianers ae * Otis AFR. with 40 ft. Diameter Reflector Adapted for DMSP 
Nebraska." 

The lirst DMSP weather satellite to be controlled at the ground stations manned by Air 
Force personnel was flight number three launched en 19 February 1963. At Vandenberg AFB, 
‘another Air Force team. the Systems Command 65954 Aerospace Test Wing, conducted launch 
operations. In this instance. the Scout booster upper stages again malfunctioned and plaved the 
satellite in oan orbit unsuiled to strategie weather recommuissunee operavions for more than a few 
months at best. In late April. the satellite's primary tape-recerdcr control circuit failed and with it the 
skuage of primary data tor later commanded transmission, although direct vidicon readout 


i 
continued lor a few weeks more. A neve experiment, however, continued to dumetion meely for 


TA lew yeturs later. velo the Phor boaster replaced Seuut as de DMSP launch velucle, launch duties 
transferred trom the 6895" ATW io SAC’s 4300" Sappurt Squadron, which had expericnee with Thar rocket 
lauachess “It was a source of great pride ta SACS” Richard Geer recalled. but the trinster proved “galling to some in 
the 6893°"° Moreover. olfice reasoning held, “SAC would not tolerate launch fires.” 
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Many wonths: an infrared radiometer that registered the Earth's backyround radiation and indicated 
the emtent of nighttime cloud cover.” At Global Weather Central. the 3d Weather Wing used 
computer programs writtca by Air Weather Service personnel to produce crude operational maps of 
the cloud cover at night ever the regions observed until January 1964, Indeed. the intiared 
experiment proved so suceesstul that it was mounted on all DMSP. satellites through Block 4. 
eventually also providing measurements of cloud height and the Earth's hear balance. '° | 
~The fourth and fifth 
DMSP launches on 2% April and 27 
~ Seplember 1963 resulted once again 
in Scout boaster failures. The eap in 
wealher reconnaissance that began 
in May 1963 would continue until 
January 1964. And, despite appeals 
for changes in design and testing 
‘that the program office requested to- 
improve reliability. NASA officials 


who procured Scout vehicles for the 





NRP refused ti rake then. After 


' Fig. 6. Night Launch of the Third DMSP, 19 February 1963 


considering other booster prospects. 
on 23 October 1963 Colonel Hare. with the approval of Joseph Charvk's successor, Air Force 
Undersecretary Brockway MeMillan, cancelled the last two Scout vehicles on the original LUV 
contract and. all six of them on a follow-on order. He followed that action by lenminatiny completely 
all NASA Seouterelated activities on 25 October.” Five launches in nwo years had vielded three 
Scout booster tuilures and increasing NASA intransigence. In the National Reconnaissance 
Program. the space agency and its erratic Scaut booster had struck out. 

Since the fourth Scout launch, Haig and Richard Geer actively had sought a replacement 
booster that would provide improved reliability and at Icast equivalent weight-lifting capacity. Uhey 


hitew that a munber of lquid-propellam SM-75 Thor imenmediate-range ballistic missiles, returned 





“David $ Johnson, at that cime manager of the TIROS weather satelite program inthe Weather Burcau an 
one of the few persons there cleared to know about DMSP. reterred various experiments ta the NRO-Ait Fates 
program cacladine & nivet ane conecived by Vernor Suemi atthe Cniversiry of Wisconsin that weiuhed about sis 
cinees, incloding 3 tiny wite recotder. and produced course but useful dala on the radiated leat ol cloud cos er. Jrutn 


- “- ore vee Po) se Sia 2S ieee 
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afew months before from Engtandas part of the LS. concession inthe Cuban Missile Crisis, were 
stared in San Bernadine. They alse were acquainted with an FW-4S8 solid-propellant rocket motor 
produced by the United Technology Corporation. This rocket was cast in the same motor casing as 
the Scout fourth stage. and. mounted on the Scout spin table. would comprise the second stage of 
what would become known as the “Burner [7 launch vehicle. Vor this launch vehicle. Douglas 
“Aireralt replaced the IRBM inertial guidance system with a Bell Telephone Laboratary guidance 
package and added a cold gas coast attitude control section on top of the Thor te keep the axis of the 
KW-4S injection stage properly aligned.'* Approved by the NRO director McMillan in December 
1963, and by CINCSAC General Thornas S. Power ( SAC persomel would now launch the new 
vehicle and control the weather satellite on orbit} in January 1964. DMSP personnel set to werk 
ordering and testing the Burner components, A few months later, im March, the Program Onice 
received approval to plan for.a new second stage, to be called “Rumer (1,* for a Vhor-based launch 
vehicle. Late in the year, a source selection board chase Bocing to produee the all-new self-guided 
solid-propellant upper stage. The more powerful Thor’Burner He combination, which cventually 
employed an-additional sotid-propellant third stage to inercase the weight-lifling capacily, continued 
to be used in the program until the early 19805. 

. Belore any “Thor’Bumer™ mission could be mounted, and to close gaps in’ suralegiv 
weather coverage of the Lurasian landmass atter the final Scout launch tailure of 27 September 
1963, Brockway McMillan also had approved acquisition of two Thor-Agena launch vehicles as 
imtenm replacements. Hing's program ollice pressed them into serviec. The hguid-propellant Thor- 
Agena boaster combination, alse used to launch the CORONA film recovery satellites. was larger 
and more expensive than needed for DMSP. but it could garry two of the RCA weather satellites 
into orbit simultancously. On 19 January and 17 Jime 1964 Thor-Agenas did just that. successfully 
placing a total of four DMSP satellites into orbt In the months that followed. members of the 
National Reconnaissance Program and SAC had all the meteorological data that they wanted. A 
Burner Lo ancanwhile. ascended properly in its first launch on LS January 1965. but failed to place its 
- satellite in orbit when the nose fairing vefused to separate. Nonetheless. the DMSP Thor’Burner 


combinations in succeeding months and years achieved an enviable &6 percent launch success 





which Lhe heat bulunee al the Earth could be determiced. 

* i: 7 + 5 ei F : 

With ube lattlude this presented. in December 1964 Haig requested SAC operatims personnel bi proutaim 
DMS? picnirte-taking on passes over Antarctica and have the Air Weather Service send the pictures to the Progtain 
Qflice. Cul und picced togettier the oflice praduced a complete map af the Amaretic Continent that was 


4 
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record helore the Atlas booster succeeded it in the 1980s.” 

AQ first extended trom wear to year awaiting the amival of NASA's NOMSS, by mid- 
1965 the NRO’s “mtenm” weather satellite cffort tooked and acted Like a formal military space 
program. As its primary mission, DMSP farished the NRP daily strategic (morning coverage. 
primaniy, during the first fow vears) mesd-seale observations of cloud distribution and organization 
over the Lurasian landmass. Beginning in 1965 two DMSP polar orbiting. son-synchronous weather 
satellites would uormally . | 
funetion in etrcular orbits al 
4500 nautical mies alolude. 
Ong. a moming bird. passed 
over the Soviet Union about 
Q700 local time and relaved 
weather conditions at first 
light. A second. late morning 
(hut called ao “nyon™) bird 
began the same wack about 
(100 local ame. showing the 


change mn cloud cover with the 





imerease in aunospheric 


Fig, 7. Might Launch of First Thor-Burner 1, 18 January 1965 


heating dunnyg the day. 


Reflecting on the accomplishment many vears later. [laig counted four carly DMSP. 


contribiitions to astronauties. First. the novel management scheme made possible a small program 
office that exercised technical direction without the vassistance” of a systems engineering 
contractor, and its metubers could get a devision at the NRO and act quickly. The office used fixed- 
price, fixed delivery contracts, all bluc-stit operations, and achieved an cxcellent success record al 
cat aimual cost less than one half that of equivalent NASA weather satellite development programs. 
Second, because the spin axis of the RCA wheel-mode satellite was maintained perpendicular to the 
orbit plane by cheetrically torquing i against the Farth's magnete licld, Haut reasoned that one also 


cauld control and maintain a constant spin rate electrically. driving it dike the rotor of a dircet 


Subseyuerily preseciid le NRO directa Brockway MeMillan who. by albaecounts, seus rest iaken witli ait. 


See Tables b through &. D MSP Caunch Recor. 


Wi 
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current motor, That would eliminate the solid rockets that produced a spin rate thal vaned with time 
anc made a difficult to determine the locanon of lhe cloud pictures. Written mto RCA's second-year 
contract for an addinonal four Block | satellites, the concept worked im space. Third, when the 


DMSP ground stations were assembled in 1963, the program office eliminated the costly “boresight 


tower” used routinely fo determing a lracking*readoul antenna's pointing vector and a wansnuitter. 


uscd to check the receiving system sensitivity during operation. Program personnel substituted 
instead a technigue of scanning the sun te establish. the pointing veclor with a hermetically scaled 
loweenergy transmitter in the cenler ol the antenna reflector used to check receiving sensitiviry, The 
DMSP station test procedures worked just ax uccuralely and at Jar less cast; they became standard 
practice for nearly all tracking‘readout systems. Finally, DMSP altered established Air Loree 
lechniques of satcllite tracking. Captain Luin Ricks refused to believe that the tracking problem was 
as arcane and costly as Lackheed persanne] made it appear. Working with SAC personnel. Ricks 


prepared a much simpler tracking program thereafter used with great success by the DMSP ground 


stations and adopted by the ground stations of other satellite programs. 

When in April 1963 Colonel 
Thomas ©. llaig stepped down as the 
program direetor, DMSP had echipsed 
all other overhead metcorolazical 
endeavors. Initial NASA skepticism 
notwithstanding, DMSP had pioncercd 
the "space technology ose well, so 
yuickly, and so inexpensively that the 
space agency. prodded firmly by the 
Department of Commerce, at that time 
embraced carbon copies of Ihe DMSP 


whecl-mode Block 1 satelbite, called the Fig. 8 TIROS Operational System (TOS), 
Based on the DMSP Block | Satellite 
(Note the ¥idicon pointing radially to take pictures an cach 
revolution of the vehicle.) 


TIROS Operational System (1OS) as 


an ointenm — polar-urbiting | weather 


os - . . . - . 

A single set of punched paper tapes at cach ground wacking station elinvinated the requirement fo transmit an 
antenna prograniming tape betore each pass. Fvery piss by DMSP satellite in any orbit benvcen 23h ind S50) nautical 
miles uftitude could be supported by une lupe set with a maximum antenna pointing error af 1.3 deurees. 


1] 
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satellite. And besides the strategic weather reconnaissance furnished to the NRP. the defense 
meteorological sulellites also had begun to provide tactical weather reconnaissance of pre-selected 
reGions lou (ransportable ground station overseas. with significant effects on military aperations in 


Southeast Asia.!” 


Foward a Permanent Program: 


From Strategie tv Tactical Applications 


Strategic weather reconnaissance recorded for the NRP might command the primary 
oussien olihe DMSP, but American miliary services wanted tactical weather data to mect a variety 
of operational needs. By 1963 iL was plain that NASA's sophisticated, threc-axis stabilized. low 
aluitude Nimbus-NOMSS satellite would be extensively delayed and. when finished. likely too 
contplex and expensive to satisly Delense Department and NRP imetcorological requirements 
tactical or strategic.” On 23 January 1963 Harold Brown, Director OF Delense Research and 
Engineering, requested a reassessment of tactical requirements by the Joint Chiefs of Staff (ICS). 
Would the National Meteorological Satelite Program and its planned NOMSS, Brown inquired. 
meet them? The JCS replicd in the negative; its leaders urged that the Defense Department build 
and operate a commanded direct-readout weather satellite able to relay high-quality, day-and-mht 
tactical meteoroloyical data Lo transportable ground and shipboard terminals “ASAP.” 

ut the political and burcaueratic climate in 1963 did not favor an all-military tactical 
weather satellite system, All of the military meteoralogical satellite requirements would continic to 
be (umished to NASA and the Department of Commerce for the NOMSS.~ To assess and combine 
thase requircments. in early 1964 the Defense Department established in the Air Staff a Joint 
Meteorological Satellite Program Office JIMSPO), After further agitation by the military services. 


however, the Defense Department and the NRO approved a test of the delense meteorological 


“The Weather Burcau fad launched und lested TIROS 9, the first wheel-mode copy of the DMSPL in January 
14965, The drst of the TOS built te this staradara, culled bSSA-1, was launched a year later, in February 190, Ning of 
these civil tovieerlosneal satellites were launched berveen 1966 and (969 for the parent ugeney at dat time. the 
nvirnnmenmal Scieuve Services adrmtistration, 

"y Nimbus first laumeh scheduled in hing 1962 had slipped to 1964. in tact. these velucles wtiuld eventually be 
directed ta research purposes. never tO becone tle NOMS. 

"The Bureau of the Budget issued BOB circular 4-62 an 13 Nosember 1963 that rewired amd established 

policy foe Delegnse Department purticipalism in the National Meteorological Satellite Program. 
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sutellite apphed te tactical operations in the P94 Strike Command Goldfire exercise at lort 
Leonard Wood in southwest Missouri. Ag Foree Global Weather Central at Offutt AFR relayed 
weather reconnaissance pictures directly to the Army and Air Force users supporting ground and 
paratraop exercises at the fort, and for the deployment of lighter aircrafl on a transatlanue fight, 
Later in the year. between 24 and 26 November, Global Weather Central finished iacucal weather 
dara over Contral Africa to the Miliary Awlilt Command. which proved crucial in the success ful 
aici! of Belgian paratroopers from Europe to Stanlewville in the Congo, where hostages seized in 
an uprising were treed. The weather data proved to be of considerable value in these tactical 
operations, analysis revealed, hut improvements were needed. Coverage had ty be received daily at 
local ground slants before meteorologists could depend on a satellite as a primary source of data, 
and a resolution at the surface better than the three nautical miles provided by the DMSP Block-T 


adit 


satellites was judved “extremely desirabic. 





Spee eR Se 


Fig. 9. Program 417 (DMSP) Military Members at Dining-In, Late 1964 
Back Row, Left to Right: Lo Clifford B. Stearns, Capt. Luin B. Ricks, Lt. Col. Thamas Haig, Lt Coal. 
Melvin Weinstein, Capt. Richard L. Geer, Lt. Edward R. Foechterle, Dt. Ralph Hoffman, Capt. fames F. 
Roberts, Capt. Calvin HB. Markvoud. 
Froat Row, Left ta Rieht: Capt. Melvin F. Chubb, Jr. Capt. C. Neale Elsby, Capt. Harold E. Wahitsch. 
Robert Anderson (gucst speaker). Maj. Richard Turner. Lt Col. Jim Wayne, Maj. Vom Jones 


lee 


Approved for Release: 2018/12/21 C05102030 


Approved for Release: 2018/12/21 C05102030 


In Southcast. Asia, meanwhile, Radio Hanoi ceased broadcasting [local weather 
observations in Seplember 1964. and Air Weather Service Detachment 14 in Saigen laced 
fowecasting with limited and unreliable data. When U.S. air strikes against North Vietnam 
commenced in Febriary 1965, Det-14 personnel found themselves unable te meet the demand for 
weather itoraatie ifs the 2d Ag Division and the Studies and Observation Group ol the 
Military Assistance Command Viernam iMACV). which conducted vlandestine operations against 
North Viewam. i response, the Air Forge. with Detense Department and NRO approval, on 1X 
March 1963 launched a noontime military meteorological satellite that could be programmed to 
record and readout specific weather data im Southeast Asia to support tactical operations in the 
theater. none of his last official acts in support of that effort. in January Uaig planned and laid out 
the DMSP ground station at Tan Son Nhut Air Base, Saigen. in South Vietnam. ‘Tbe new station 
was crecled and began operating in time ta support the satellite launched in March. tt furnished to 
military users. within. 30 minutes of receipt, complete cloud-cover dau for North Vietnam. South 
Victham, and parts of Laos. China, and the Gulf of Tonkin” 

All three military sermives and MACY put to immediar: use the DMSP tactical 
meteorological data retneved by Det-14," [n the spring of 1965 commanders could scrub. delay, of 
recall actial sorties. or divert them to secondary tarects bascd on hard weather inlormatien: The 
Naval Advisory Group and the WACY Studies and Observation Group used DMSP-generaled 
forecasts to schedule the opetution of therr Meets of small boats that operated along the coast of the 
Indo-Chima Sea and the Gulf of Tonkin. Belore long, mobile. air-transpertable DMSP eround 
lerminals were instalied at Udora AB, Thailand, and Osan AB. Suuth Korea. Another fixed site. 
like the original ane at Tan Son Nhat. appeared at Phekam. APR. Llawaii. Finally, ou 20 May 1965 
at Vandenberg AFB, SAC personnel launched a special defense meteorological satellite reserved 
exclusively for tactical meteorological applications. Weather data from this satellite so improved the 


limeliness and accuracy of forecasts in Southeast Asia that the nulitary services, in October 19635, 


“Lhe TOS anvil metcorolovical satellites could vat be programmed lo observe anil reeard specitic argas in 
Southeast Asia for luter roudow. They did carey Automatic Picture Transmission (APL) equipment that allowed 
anyone with recersine equipment ke ueqaire television and intrared images of the Furth as they were being taken, 
But APT did not provide pictures Garther nocth thar dis Ine ot sight. DMSP satellites, however. aperated in chree 
males: direct readout. hke APT: programmed picture laking of selected regions. with the sequence stored ina tape 
recorder for readout by a logul wronnd station; and preprogrammed picture taking over the Eurasian anel mass. Thus. 
et-14 porseruiel did net use TOS. 
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caneclled all daily, routine acrial weather-reconnaissance sorties.~| 

These impressive results were enough tO prompt acu trem Detense Department 
officials who now sought to break the NASA/Depariment of Commerce franchise on a NOMSS and 
pursue openly a separate military weather satellite program for strategic and tacuical appheations. 
Om 27 June 1963, Under Secretary of the Air Force and NRO director Brockway MeMillan advised 
General John P, MeConnell. incoming Chief al Stall, USAF, that the DMSP would wausier fromm 
the NRE to USAF tunding and direcuon, elleclive | July 1968 (the beginning of FY 1966), The 
DMSP program alice in Fl Segundo would move from NRO Program A. the Air Foree Special 
Projects Office, to the Space Systems Division next door. in Ate Force Systems Command, with 
Headquarters USAF and Systems Command assuming overall management respensibility for what 
MeMillan termed an “ongoing developmenvoperalimal provram.” The Strategie Aiv Conmmand 
would continue to launch the satellites and operate the DMSP control center and ground ierminals 
in the continental Untted States: Air Weather Service would man the direct readout terminals 


overseas, while continuing to operate Air Force Global Weather Central and process DMSP 


stralcgic weather diva at Otfu AFB. This program. MeMillan observed in closing, “has been 


entirely a ‘blue suit’ effort. ‘Fhe cost has been remarkably low: the results have consistently 
exceeded expectations.” Perhaps anticipating an excess of public affairs enthusiasm on the Air Statf. 
he repretted to say that securiry restrictions precluded any public recognition al DMSP 
accomplishments. 

This change introduced a more complex dual-management chain. On the Air Sail. 
overall management responsibility devolved to the Deputy Chiel of Stall for Research and 
Development because the DMSP was programmed and budgeted as an advanced development line 
tem. The director of the NRO retamed a strong interest. monitoring DMSP through Air Weather 
Service persannel assigned to his staff, Operational requirements flowed from the NRO through the 
Aw Weather Service to the West Coast program office. Technical sundance now came from the 
Deputy Chief of Staff for Research and Development through Air Force Systems Command to the 
program office. The program office. the focal point at Space Systems Division. exercised authority 
lor planning. directing, contracting. and system engmeenng. 

Making the change lo a pennanent program complete. a few months later, on 28 
Septernher 1965, ollictals of the Defense Department and the Department of Commerce signed an 


agreement thal eliminated the requirement for prer coordination of “aeronomy” and 


15 


Approved for Release: 2018/12/21 C05102030 


Approved for Release: 2018/12/21 C05102030 


“mnetcorulogical reconmaissance programs.” Thereatier. except Jor poriadic reassessments demanded 
by the Bureau of the Budget (later the Office of Management and Budget} and Congress,” the 
Delense Department all but withdrew from the NOMSS concept, and NASA leaders converted 
Nimbus int® a research and development test bed.7" A few years later, in December 1972, DMSP 
metcorolovical data also began to be liimished routinely to the Department of CommercesNational 
OQecame und Atmospheric Administration and its National Weather Scrvide al Suitland, Maryland. 
At that ume. security restrictians on DMSP tactical applications were removed.’ A tew months later 
in March 1973. Under Seeretary of the Air Force and NRO director John 1... Mcl.ucas publicly 
announced the existence of DMSP ina Pentagon press conference. 

Back in 1964. when tests bevan of the meleoralogical satellite applied to tactical military 
operahions at home and abroad, the NRO approved modification of three additional satellites tor 
direct readout. These | 60-pound vehicles. identical in size and shape to their 100-ta-120 pound 
Block | predecessors, also mounted improved infrared radiometers and were known collectively as 
Block 2. Lamehed during 1963 and 1966, two of them attained arth orbit and provided tactical 
meteorolovical data for operations in Southeast Asia. A fourth satellite. the one equipped anc 
launched expressly tor tactical uses on 20 May 1963, came to be called. Block 3. ‘Phe reason for this 
curiosity. a Mone-veltiche block.” involved efforts to distinguish it from its lock 2 cousins that also 
supported the primary strategic cloud cover mission for ibe NRP. Shortly before he stepped down as 
DMSP director and contral of he DMSP passed to the Air Force Systems Command. in carly 1963 
Colonel Haig secured permission i begin the design of a more powerful military meteorological 
satellite that met more completely the demands of its customers.” 

The Block 4 satellite, slightly larger than those in Blovcks 1 and 2. was 30 inches in 
diameter, 29 inches high. and weighed 173 pounds. Stull spiu-stabilized, the satellite nonetheless 
provided improved weather coverage. Previously. the sinale 12-inch focal leneth RCA vidicon 
tclevision cantera in Block | oand 2 satellites lurnished a nadir resolution ol 3-ta-4 nuigal miles 


fan} over an 800-nin swath, with significant gaps in coverage of the Earth at the equator. Block 4 


“Bor gxample, im November LYTe President wlimmy Carter. avertiding OMB protesix. reaffirmed the 
pasitions af the departments qf cammerce and defense that favured maintaining sepatate civil and military polar 
arbiting wealher sutellite prourams until lature block changes were adopied. Even tial resuivtion was. remes cd hy 
President Reagan in his 4 July 1982 Nationa: Space Policy. 

“Walt the use of DMSP tactical weather dali ins Southeast. Asia, knowledge of Ihe program hea witespreadl. 
Iho warhy T468 awurd af dus progrito linked to ils Gebeal apphcabons appeared in the pen blerature, | Practica! 
web usimems that ackoiewledved at least that part ef the enterprise eculdl no longer he aveided. (See "Inchistry Observer." 


If 
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vehicles camed two one-inch local length vidicons Tes 
canted at 26 degrees from the vertical that provided 
global coverage of the Larth (contiguous ceverage at 
the equator}. along a 1.500-nm swath. The resolution 
varied from 0.8 nom at the nadir to 3 mm at the 
eture’s edge. Besides a multrsensor infrared 
subsysiem, Block 4 also incorporated a high- 
resolution radiometer tbat furnished cloud-height 
profiles, A tape recorder of increased capacity stored 
pictures af the entire vorthern hemisphere cach day. 


while the savelite furnished real-time, direct local 





tactical weather coverage to small mobile ground or 


= 


Fig, Hh DMSP Block 4 Satellite 


shipboard terminals.” 

Under the guidance of a new program director and graduate of the LOS. Military 
Avademy. Major John LE. “Jack” Kulpa, Jr. cight Block 4 defense meteorological satellites were 
delivercd and seven successfully Jaunched between 1966 a 1969." Because of the 1965 change in 
command relationsiips, however. Kulp ound himsel reporting to four bosses instead of two. Not 
only did the new NRO director Alexander Flax want to be kept advised. his subordinate, the director 
uf the NRO's Air Force Special Projects Office also expected thal courtesy. especially since Kulpa 
had just completed an assignment there directing a research subsatcllite program. At Headquarters 
Air Farce Systems Conunand. General Bernard Sehnever took a personal interest in DMSP. while 
his subordinate. the commander of the Space Systems Division. became the general officer 
presumably responsible for DMSP. [n the event, Kulpa later recalled. “each of them thought that 
one of the others was my real reporting. official, and I was leli prety much alone to prosecute the 
effort"? But the progvam director could no longer claim the same NRO exemptions from the Air 
Foree -375 series of procurement regulations, and his alfice sialT found isell encumbered 
increasingly with “operational requirements,” “development plans,” and other accoutrements of the 
formal Au Force acquisiiom process. | 


Shortly after assuming command, Kulpa began work on the next series of weather 





Sedition Mook cand Succe Pectemouy, 27 Jiumary 64 p13. 


© Alisevin successtilly achieved orbit, The cighth vehicle. not needed for operational requirements. was 
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satellites. DMSP Block 5. He delegated instrument requirements and desizn of the spacecraft t ove 
able subordinates, Capiain Richard Geer who had previousty shepherded Jaunch vehicles, and 
Major James Blankenship. who had previously supported Haig while acting chief of the Technical 
Services Branch, Headquarters Air Weather Service (A WS}, Blankenship had just returned fram the 
Roval University in Stockhelin where be had 
completed a Ph.D. thesis on Atmospheric Photo 
Chemistry. Brilliant with an eminently practical 
tum of mind, he played a predominant role in the 
payload design that made Block § especially user- 
friendly. such as Jormatting of the imagery tg 
standard AWS weather chart scales. Moreover, 
Geer recalled. he possessed “excellent long-range 
vision. seeing data applications. technology 
solutions, and political ways and means far into 
the future. His expertise in) weather 
phencinenalogy. lis aseressive altnude, lis 


persuasiveness, and a unique |NRO access via the 


AWS]... combined to make him arguably the 
inmost pxaverful person im the SPO [system Fig. 11. Col. John E. “Jack” Kulpa,. 


Pee OMSP: Proyran Direetur 1965-1968 
program office ].~ 


Indeed, the revolutionary Bleck 5 spacecraft that resulted from the efforts of Geer and 
Blankenship took the form of an integrated svstem: it departed entirely fram the UIROS-derived 
technology of its predecessors. The two men visited metcorologists at work. and then examined 
what the industry could produce. Instead of starting with a sensor in space and determining what iL 
ammght tell the user about the weather, these Gvo based the Block 3 design on the users” wish to 
receive a product in a form that approached as closely as possible the weather charts and maps that 
they. the meteorologists, employed. Moreover. the product funmshed the albedo of cach scene, not 
its brightness, which varied enormously trom full, sunlight co partial moonlight.” A survey of the 
Indusing and new technologies revealed line scanning sensors and advarices in highly sensitive 


visible bight and infrared point (as opposed to amay} detectors. Thstead of usm complicated 


Sonared te the Chivage Museum of Setenee and Industry. 
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electronics to scan the raster of a TY camera, they reasoned. one now could let the monon of the 
stlellite provide the scanning along the line-of flight. That would require a spacecraft that always 
“looked down.” rather than one that wheeled along dts orbit. But a satellite slabihved an three axes 
would make possible acquiring a strip of imagery of indefinite length, imagery that could be 
rectified at will.” 

Some 200 hours al (ight tests ol expenmental sensors. conducted by Captain Melvin V. 
i*Nick) Chubb in a T-39 airerali. produced line scan images that a newly promoted Lt Colonel 
Kulpa used to secure the approval of the Block 3 design from his superiors in Systems Command. 
Affer a source selection compctiuen in May 1966, Westinghouse won the contract te furnish the 
conslant resolution osclaing telescope sensor and ground display equipment, and RCA won the 
contract to provide the spacecralt 
bus. The Westinghouse 
“Operalonal Tine Seanner™ 
(QLSi, as it came to be called.” 
provided images of the Earth and 
its clond cover in beth the visual 
and infrared (IR} spectral regians. 
With this system. nadir visual- 
Imaguig resolution at the Farth’s 
surlace improved to O03 am 
during dayvuine and 2 mi al night 
through quarter-moonlight 


Wurmnation levels. The Ingher 





Fi, (2. Left ta Right: Maj. James R. Blankenship and resolution (less than 0.5 nm) now 
Captain Melvin FP. “Nick” Chubb. Jr. ar Block § Desiga Review 
tactical users, Vhe infrared subsystem furnished 2-1 resolution at the surface day and night. as 
well as cloud-height profile and identification of all clouds above or below a selected altitude, and 
heat-balance data. Complete global coverage was uansmiticd over cnerypled S-Band digital data 


~ Originally walled the “Oscillating Line Scanner” the sane was chineed by NRO-B MSP persemnel who. 
about to present the case fur it al the Pentagen. were advised that the mildary “good wound af the diy” wus 
“operational” Phe OSL thus was sold lor devclopment with the new. “operaucnal” namie. (umes R. Hlankenshin. 
fetter te te author, 23 Sepiember 200 
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salished the requirements of 
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links. Block 35 simultancously — satisfied (the 9 ctr rn 
metcoralogical necds of the military commander in the 
field for tactical support, while it met completely the 
“straleg ic” requiremcnts of othe — Natianal 
Reconnaissance Office. In the months that followed. 
Blankenship took “shameless advantage of that fact, 
telling tactical and strategic custamers, In turn, that 
Block 5 had been designed entirely for them. It was 


ail 
true enough. 





To achieve the pointing accuracy required 


“s = a Fs & q 
for the Block 5 line sean senser, the spacecraft | b j 

° r 
‘ 


3 


employed a novel mementum-bias attitude-contral 
systco. Tt consisted of a inomentuin wheel -and acai RNC ae AS ceed 
Fig. 13, DMSP Block SA Satellite 

horizon scamier. and magnetic coils. The wheel and 

seanner controlled the pitch axis. while the magnetic coils controlled the rall and yaw axes, 
replacing the momentum dissipated by friction in the bearing between the momentum wheel and the 
main body of the spacecraft. The slab-sided, tube-shaped Block 5 satellite remained 30 inches in 
diamicter. but its height increased to 48 inches and ils weight rose W 230 pounds. Positioned 
horizontally on orbit. it closely resembled an overturned garbage can. Three Block 3A spacecratt 
were built before military demands for greater tacudcal meteorological suppart dictated flrther 
changes." 

In 1969, all three military services looked forward to still more tactical weather support 
from the improved DMSP, and all three sought to obtain it on a datly basis. “Vo that end, the three 
service assislant secretaries for reseatch and development agreed on a “joint-service utilization 
plan” tor DMSP. On Wy) March 1969. John §.. Foster. Jr, Director of Defense Research and 
Engineering, approved the plan and the tinds needed to improve Block 3 spacecraft to ensure 
receipt of DMSP weather data on tenninals on board ship.” The result was Block 38 and -C. 


Langer. at 84 inches in heiwht. and heavier, at 425 pounds. these spacceratt exclusively required use 


as oa : a - . “5 . 2 = 

The joint-service DMSP use plan would be revised and updated in dune 1973. and again in late 1976. 
Shipboard readout terminals hac pe the mid 1970s beer matalled on-hourd the airerall carriers USS Corwzetition 
and G38 Kenaee ussuaned to CINCPAC und CINCLANT. twapectively, 


ath 
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of ure uprated booster called Thor Burer WA. Block SB spacecrali added a lurge sunshade on the 
“moming birds.” a more powertul 20-wart traveling-wavestibe amplifier (TWA) transmitter that 
radiited ample power dor receipt of the signal Go beard ships (though it was never uscd lor this 
purpase operationally), a second primary data recorder. ahd a gamma-radiation detector. Block SC 
added a vertical temperature-moisture profile sensor and an improved TR sensor that now achieved a 
resolution of 0.3 ni at the Larth’s surface.” 

In all, three Block SA. five Block $B, and three Block SC satellites were buili- and 
launched between February 1970 and February 1976.°° Collectively: they furnished the strategic 
(olobal. stored) and tactical (dircet readout) weather coverage requared by the NRO and the JCS, 
although their operauenal lle expectancy on orbit averayed at best ahout ten months, Meanwhile. 
Kulpa had departed the program dor another NRO assigunent in 1968; Lt. Colonel, Wilbur B. 
Butvong served as his replacement for the ext six years, unti] 1974. Subsequently, a succession of 
program directors followed him, often in 
rapid order. Beginning in the mid 1970s, the 
DMSP staff at the Space Systems Diviston 
in Fl Segunde =o matured. = expanded 
numerically, and adopted a more lethargic 
pace of operations. Hs carly peripatetic 
activity. and comer-cultmg solutions to 
bureaucratic and teehrical problems became 
things of memory. Transferring the nnlitary 
meteorological satelhte program to Atr 
Force Systems Command in 1965 had 
reduced security restrictions, ) be sure, but 
it also had miroduced bureaucratic layering 


(absent Colonel tlaig’s first rule. the 





Aerospace Corporation now provided 


Fig. 14. DMSP Block SB Satellite 


syslems  engimeenng and = integration 
support}. it had returned the program 10 conventional Air Force contracting and procurement 
pracuices, and it had markedly increased the number of program personnel involved in 


decision-making. Bespeaking these less salutary changes, the program office authorized launch of 
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the fast Block SC) satebhie on 19 Febnury 1976 with meorreet: wetght-to-propellant-loadine 
calculations. Lauuched lrom Varilenbere Ate Foree Base. the ThorBurner ID booster rose 
majestically through We atmosphere. reached the edge of space. exhausted its propellant, and the 


DMSP satellite whistled back to Karth—a total loss, 7 
Vine-Tuning the DMSP 


Phe 1-sided, ub-shaped Glock 5 polar-orbiting weather satellite had reached the end of 
is grmwih patobal by die curly 1970s. Moreover, this design. which took advantage -of 
spm-stabilizauion tor iemal thermal contral, was il suiicd to Black 5 operation in a “de-spun™ 
Uiree-usis-stabilived attiuide. An entirely new design taored entirely to Earth-unented orbital 
fight. one that met the demanils ofits mmbtary and givihan chents lor increased pwinting accuracy 
and more growth potential, appeared necessary. Indeed, heside offices of the National Oceanic and 
Aunospherie Administration in Suitland. Maryland, that beean routinely to reccive DMSP weather 
data in date 1972. a digital fagsiniile system had been installed in September (972 at the National 
Miliary Command Center to receive weather data transmitted trom Air Force Global Weather 
Central to the ICS, Shortly thereafler. 4 second digital faesimile system was installed at 
Headquarters Tactical Ar Command at Langley APB, Virginia. and a third at the Anmy’s White 
Sands Missile Range in New Mexicy, for its use in environmental research. . 

Another reason for starting a new Block 6 inilitary meteoralovical satellite derived from 
the short Hfetimes on orbital the Block 5 series. A larger. heavice machine would furntsh space and 
power for redundant components. (ene component lated. another could be activated in its place. 
Studies of thy Block © satellite, which proceeded in the late 1960s an the hasis of a mean-mussion 
lifetiune on erbit of 16 months utinimam, began im camest in the early 19705 under DMSP Program 
Director Botsong. But DMSP Bleck 6 with that designation was nol lo be. fn the partisan realm of 
Washington polities, a new block number meant “a new start” At best i would entail special 
justification before Congressional Committees and invelye unusually close scrutiny in the Office of 


Management and Budget (OMB), And officials m OWB favored combining the cnal and military 





Colonel Boreong would sce this work completed before he reticed inn August 174, Subsequently, he went 
weowark far ROA, 


2 
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polar orbiting meteorological satellite mte one. program de met everyone's needs. At worst, a Black 
& would fail to receive approval and spark an effort to merze the H¥o programs. Air Force officials 
therefore elected to term the new spacecraft a modification: DMSP “Block 3D.~ For these 
acquainted with the nomenclature. the carlicr Roman numerals used to identify DMSP blocks now 
converted to an Arabic numeral. which signified a block change. In’ Washington. polincians 
unacquaiied with its significance appropriated funds for five of the “mediticd” Block 3D 
spaceerallin fiscal year 1972. 

The program office, however. had mtroduced a requirement for an Larth-orented 
points aveuracy much greater than the ane wnpesed on it predecessor Block 3C. In dhe design 
competition for the new, spacceraft conducted between Boeing and RCA, only the laticr firm was 
judged able to meet completely that requirement. A contract for five Block SD satellites. signed 


with RCA in the fall of 1972. set a required launch date for the first of them in the fall of L974. But 


projected cost of these spacecraft compared with their predecessors. and it introduced the risk of 
delays in development.” 


Whatever ils pomling accuracy, and the numencal sleight-ol-hand for “Block 31° 


notwithstanding. in November 1972 the OMB requested that the Departments af Commerce and 


Defense reexamine a consolidated crvil and military polar orbiting metcorological satellite program. 


and the possibility of using a single spacceralt Lo sausiy the demands of bouh. Either action could be 
expected to result in substantial dollar savings, und a steering group composed of representatives 
from NOAA. the Defense Department. and NASA was formed onee avain to consider these 
questions. Since the technical capability of the existing Block $C already exceeded the capability of 
a planned NOAA successor. TIROS-N, the group's report. issued in mid-1973, concluded that the 
realest savings would be realized in a single national metcorological satcllie svsicem managed by 
the Air Force, using a standard DMSP Block-3D sarellite. This uncivil solution was quickly rejected 
by Henry Kissinger. President Nixon's National Security Advisor. who argued that it would violate 
the National Acronautics and Space Act, which dictated a separation of military and civil 
spacefaring, and by officials made uneasy in the Department of State. who warned af adverse 
international repercussions. Subsequent interageney deliberations led by Aur Force Under Secretary 
James W. Phummer, the director of the NRO, resulted tn an agreement im July 1974 to achieve maor 


cost savings by adopting a variant of the DMSP Bloek-5D military satellite for use m both the civil 


2) 
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(replacing |IROS-N} and military polar-arbiting, low-altitude, meicerological space programs. The 
larger, joint-use version needed by the NOAA to support additional sctisors. was identified as Block 
4))-2. ‘he five original Air Foree-RCA spacecraft thus became DMSP Block 3D-1.7° 

The Block SD-1 design that had emerged back in the early 1970s resembled in 
appearance conventional Earth-ovrenied satellites of this period. Sized to At the space taken by the. 
Bumer ILA solid-propellant upper stage on the Thor, it was five feet in diameter and 20 fect long, 
The 4D satellite built by RCA consisted of three sections: a square preeision-mounting platiorm on 
the forward end supported the scasars and other equipment required for precise alitzunent: in the 
center. a five-sided cquipment-support module contained the bulk of the electronies and featured 
one or hwo pinwheel Jouvers on four sides for thermal control: and, at Ute alt end. a circular reaction 
and control-equipment 
SUpPpPat structure 
housed the spent third 
stage — solid-propellant 
rocket) oo molor and 
cuntained Teaction- 
conirel equipment. A - 
deployable, G-by- 16 
foot sun-tracking solar 
armay was als) mounted 


afi, oon this seetion, 





With its complement of 


Fig, 15, DMSP Block SD-1 Satellite 


additional sensors. the 
spacecraft: weighed 1,150 pounds, making it more than twice as massive as tts Block SC 
predecessors. To heft the additional weight into orbit, dic program office centracted with Boeing for 
anew. larger. sold propellant second stage. The onginal Bumer-lA second stage, now adapted as.a 
third stage and fixed to the satellite. was used during ascent to inject Uie vehicle ints its circular, 
sun-synchronous 450 nautical mile Larth orbit! 

Onee in orbit. the 3D-1 RCA spacecralt had to peint and control the optical axis of the 
primary imaging sensor to within OL degree. in ctfeet making the satellite “a spaceborne optical 


bench.” This was achieved by automate momentum exchange between three momenuan whiecks 
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ame each posittoned in the yaw. roll, and pitch axis—and magnetic coils that interacted with the 
Rarth’s magneue field and prevented the accumulation of wheel secular momentum. The wheels and 
cols were coupled with three orthogonal gyroscopes that measured short-term changes 1 attitude. 
and a star sensor that updated attitude position to bound the effects of evro drift. A backup system. — 
composed ef an Earth sensor that furmished pich and roll information and a sun sensor that 
provided vaw information, ensured attitude control about one-tenth as accurate as the primary 
aystcu. ‘The software programs for both systems were stored in two redundant central computers 
and processing units.” 

Resides perlomming spacegnut-control lunchons autonomously on orbit, the integrated 
SD) computers and attitude-control system also controlled the Thor booster and its upper stages 
during ascent and orbit injection. A pre-set {but reprogrammable in orbit) software code contained 
in both of the central computers made possible the autonomous orbital operations. All of these 
control and rnaintcnanee Junctions were directed lo a smmgle purpose: support of the primary 
imaging sensor, an unproved Westinghouse electro-optical Operational Linescan System (OLS#. . 
The OLS consisted of a scanning optical telescope oscillated in a sinusoidal (side-to-side) motion by 
counter-reacting springs and a pulsed moter. Ina nominal orbit, the OTS covered a swath width of 
1.600 nm and fumished a nadir resolution at the Earth's surface of 0.3 nm m the visual and infrared 
spectra, with a resolution of 4.5 1m at the edges, ‘lhe OLS also could produce “smoothed” images 
with a canstant resolution of 1.5 nm across the sean, Uhe visual and thermal data acquired on cloud 
cover and cloud-height profiles could be stored in three Lape recorders for dansimission on command 
to Farih m an encrypted. digital format. Direct readout, of course. also was available to tactical 
users. ° The inercased amount of data-that could not be eftectively transmitted over the leased land 
lines used previously. began to be relayed Jrom the DMSP ground stations ta Air Force Global 
Weather Central at Offiut AFB via commercial communications satellites beginning with the first 
launch of a Block SD. 

A variety of sccondary sensars, some judged as “niece to have.” appeared in different 
combinations on Block 3D-1 missions. Five of them Trequently appeared on the spacecraft. An 
almosphenc densily sensor measured the major almosphenc constituents (nitrogen, oxvgen, and 
azonc) in the Earth's thermosphere an the dayhiht portion of each orbit. A precipitating electron 
spectrometer counted ambient electrons at various energies. A scanning infrared radiometer 


fumished vertical temperature profiles. verlival water vapor profiles. and the total ozone 


tor 
A 
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concentrauion. A passive microwave-scanming radiometer profited global atmespheri¢ temperatures 
Irom whe Fanh’s surface to altimides above 30) kilometers. Finally, a garama-tadiation sensor 
furnished by the Aw Force Technical Appheations Center detected nuclear detomalions as part of the 


ongoing Integrated Operations NUDET Detection System.4 





Fig. lo. DMSP Nighttime livage of ihe Aurora Borealis Taken by the First Block SA Satellite in 197) 
(Note lighted cities from Canada through Central America.) 


The complexity of the new satellite and design changes miroduced along lhe way. as 
some had teared, increased costs and delaved the first Block 5D-1 flight from 1974 until 1976, Air 
Force Systems Command dispatched an Inspector General's team to examine the program at Space 
and Misstle Systems Organization (SAMSO. formerly the Space Systems Division) in ET Segunda 
In January 1975. At Systems Command headquarters, Major General Nick Chubb. who years helore 
had first Wieht tested the OLS for DMSP. found one of the findings mast alarming: given the life 


capeetancy af tie Block 3C’ spacecratt already on orbit. the nwo year delay in Jaunching Block 5D-| 


Sen ete Reem mmene ee LS RE Sie ke 
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could be expected to produce a significant gap in meteorological satellite coverage iat the end of the 
decade, Worse. there was all but nothing that could be dome to avoid i." 

The value of autonomous fight operation nonetheless was demonstrated during the first 
launch of the first Block SD-f on 1] September 1976. The spucecrall unexpectedfy tumbled end- 
over-end in space. A few manths later. intermittent. communication with the tuimbling satellite was 


established and ground coutrollers’ reprogranmned the computers. The attitude-control system 


thereatier slowed the rate of tunibhigg until the satellite stabilized on uhree axes and began operating . 


property, A flexible Block SD design had made possible the recovery of a mission at first believed 
lost." 

Nevertheless. as the inspector general team had warned in 1973, the degraded 
perlormance of the remaining 3C spacecralt on orbu, the delay in launching the lirst SD-1 vchiele, 
and the unaviticipated loss of the last Block SC art launch in february 1976 combined to produce 
poor DMSP weather coverage between 1975 and 1977. The program oftice was torced to change 
DMSP status from fully operational to partially operational. Then matters gor warse. The second 


51-1 satellite, launched on 5 June 1977, vaulted inte a drifting orbit and by the spring of 1978 it had 


moved so far out of positiim that most of ihe OLS data was all but useless to the National: 


Reconnaissance Office. The third and fourth vehtules, launched from Vandenberg AFB on 30 April 
LOFS and 6 June (979, respectively, fared better, With these pvo meteorological satellites operating 
on orbit, the last 5D-1 vehicle was held for launch as a replacement, when needed.” 

While the Block 3D-1 enterprise moved ahead, work on the jomt-use Block ST2-2. 
contracted with RCA in (975, proceeded slowly. Technical changes introduced by the civilian and 
military co-users, and prolonved studies of the proper booster for the 51-2, brought more delays and 


inercased costs. In Fl Sesundo. the DMSP program office at the Space and Missile Systems 


Organization found it necessary to slip the first 41-2 Jaunch from L980 to 1982." Meanwhile. 
2 3 I 


between 1975 and 1980. a succession of six DMSP program directors arrived. were reassigaed, and 
‘feft. The cra when. a Tom Haig ora Jack Kulpa guided DMSP activity for several years at a time 
appeared 10 be a thing of the past. In Washington D.C.. as the decade drew to a close, the sharp rise 
in cast of the new Block 412-2 weather satellite moved cost-conscious members of OME and 
Congress in 1979 to reduce the number on order Jor the Air Force (rom [3 ta 9 Nine long-life 
follow-on saretliies. according to Lhose addressing the question in Washington. were more than 


a aw 
chourh lor the country. 


Approved for Release: 2018/12/21 C05102030 


Approved for Release: 2018/12/21 C05102030 


The electronic components of the Jollow-on satellites remained essentially the same as 
those m SD-1. but the SD-2 stmeture increased in Jength from 20 te 22.5 teet. The extension 
increased the downward-lacnz setisor-mountiog idrea and lengthened the eqitipment-support 
Module anndslnps. That module now contained a second 28.5-amp-hour battery and sported two or 
three pinwheel temperatire control louvers on four of its five sides. ‘Uhe solar array mounted on the 
all feacbon control equipment-support structure abso Increased in size te 10-by-16 feet. furnishing 
increased electrical power, ‘Two important sensors werd added to those in the 3D-1 complement: a 
topside ignaspheng sounder provided detailed global measurements of the electron distribution in 
the Larth's ionosphere, and a microwave imager (flown on the fast few 5D-? satellivesy defined the 
exten, of sea dce amd sea- Bere 
state condiuons (wave height 
and patterns) on the world's 

Oceans, Wuhal. these 
changes increased the weight 
of the Block-SD-2 spacecrait 
to 1.792 pounds a sum too 
great for the “Thor/Burmer 
hooster cambmithon, Heated 
dehates took place between 
officials in the program 


otfies and Acrospace 





Delense - Conmimanod, the 


Fig. 17. DMSP Block 51-2 Satellite 


launch ageney at that time, 


about adapting Thrust Augmented Thors to the task, just to keep a “blue suit” launch squadron. 


Ultimately. However, the launch vehicle seleeted for the 5D-2 -nieteorological satellite in 1980— 
after 16 months of vacillation—avas the General Dynamies Atlas E. im unproved version af the 


liquid-propellant intercontinental ballistic missile deploved brietly in the carly 1960s, ‘The solid - 


propellant Buoner ILA upper stage. fixed to the afl end of the satellite, was retained, again used at 


2 : : : . . 7 : ; =. 34 
altitude to drive the vehicle into a circular 450 nautical mile polar orbit. 
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A Change in Time and Circumstance 


A conjunction of events precipitated successes and failures in late 1979, Vor same around 
the world. ther ume had amived. In mid-October the Pittsburgh Pirates won the World Senes in 
seven games. On 3 November in Tehran, tran. Shiite militants seized the American Embassy. 
imprisoned the staff and dared the United States io do anything about it. A few weeks later. on 
Christmas Day, the Soviet Umion began alitung military lorees into nearby Afghanistan, intent it 
scemed on securing a vassal state. But for others time had min aut. In September 1979 the first of the 
‘Block 3D-1 polar-orbiting satellites. which had begun to fail earlier in the year. ceased all effective 
operations, The dhird satelhie faved to operate. on orbit at the beginning of December 1979. Shortly 
after the New Year began, in March 1980, the. second satellite used for tactical weather support in a 
drifting orbit. also failed. The fourth vehicle. meanwhile, encountered: electrical problems, began to 
falter, and experichiced a total telemetry system failure. On 2% December 1979 ground controllers 
placed 1 ina “backup mode.” The titth and last Block SD-1 satellire held in reserve was quickly 
readied for flight and shipped to Vandenberg AFB. Now, officials in the DMSP program office 
could only hope tor the best. With Blovk SD-2 vehielés delayed in development, a first launch could 
not occur at least until {982—hvo yeurs in the fidure. The sputtering fourth DMSP satellite, to be 
Joined now by the new fifth Block SP+] spacecraft. had therefore to function on orbil for an 
extended period if the nation’s strategic and tactical military meteorological needs were to be met 
completely“! 

On 1S July 1980. at Wandenbers AFB in Califonma, a Ther’Bumer launch vehicle 
cammying the last SD-t satellite roared to life and ascended skyward. For the first tinie in many years. 
a Thor'Bumer combination failed. The sccond and third staze solid rovkets apparently did not 
separate, and the satellite fell inte the South Pacific. Four weeks later in August. high above the 
Larth, the fourth and last 531-1 satellite completely ceased to funetion. Back in the mid 1970s the 
program had temporarily operated with a single satellite in orbit. Not since the carly 1960s. 
however, had the program daced an absolile gap om militar meteorological coverage. An 
investigation of IYMSP by Air Force Systems Command identitied funding cutbacks and program 
management findamentally weakened by a rapid limaver of program directors to be the pnncipal 


contributing causes. The requirement for an extreme pointing accuracy and the much-inercased 


24 
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complesity of these machines. which contributed to spiraling costs and launch delays. appeared to 
escape notice. The deliciencies cited might be rectified by 1982: in the meantime, however, Ihe 
military services and the NRP would have to rely on NOAA satellites and other programs: for 
Jactical and strategic meteorological coverage,” 

Having to rely on NOAA for satellite meteorological data was a hitter pill for Air Force 
officials io swallow, For years they had defended DMSP before Congress and the public as 
“indispensable” to military decision-makers. especially in-times of conflict.” Tu be sure, since the 
mad 1970s, data ttum NOAA weather satellites had been received on the East Coast and wansmitted 
to Air Force Global Weather Central over an automated weather network, where it could be 
combined with information [Tom the DMSP satellites and other ground and aerial observations 
obtamed throughout the world. Beryeen mid-1980 and 1983 these data, less that of the military 
weather satellites. would meet most mibtary needs. Although the NOAA spacecrafl were not 
designed specifically to sansfy tully the high-resolution visual and infrared strategic meteorological 
Tequirements of the National Reconnaissance Program. it would no longer be possible for Air Force 
leaders te claim that these civil spaceerall would not-de at all. , 

At Air Force Global Weather Central, DMSP high-resolution data had permitted its 
Incicoroloasts to assess the cloud cover ever the Eurasian continent and tissue rapid lorecasts that 
precheted the percent probability of obtaming cloud-free photography over areas about to be 
transited by reconnaissance spacceratt. These time-critical torceast probabilities of cloud-free 
conditions had heen the key determinants in directing camera operations and film expenditure.” By 
mid 1880, however, many years accumulation of cloud-cover data from all sources pennitted 
statistical modeling and forecasting, Combmed with the NOAA weather satellite data. cloud-cower 
now could be predicted beforehand and that estmmate used to direet overhead unagery opcratians. 

Back in 1963-1964. only SU-to-6() percent of CORONA recunnaissance satellite 
photographs proved to be cloud-lree wit the suppert of DMSP nicteerological satellites. Part of the 
difficulty stemmed from meteorologists al Lhe NRO's Satellite Operations Center in the Pentazon 
who at first failed to properly define cloud cover in tenns.ol the relative viewing angle to the target. 
Part af tt stemmed trom the diftering terminology used by the intelligence customers who submitted 
target requirements to the Committee on Imagery Requirements and Exploitauon (COMIREX}. In 
1466 COMIREN adopted as a single standard the World Aeronautical Chart and its subdivisions, 


called World Acronautical Grid Cells. or WAG Cells. Each WAG Cell was a uniform |2-by-18 
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nautical miles on a side around Ure word. Intelligence customers thereafler submitted target 
requests 1a COMIREX identified by WAG Cell location and sorted by ephemeris whichever 
satellite arbital trace crossed oa 
particular WAG Cell and at what ume. 
At Olfwt AFB. the Air Weather 
Service's Air Foree Global Weather 
Central began wark un a three- 
dimensional cloud analysis. = The 
progranis micreed all overhead imaging 
amd civihan weather reports mto a 
lobal cloud analysis with a spatial. 
resoluuon of 25 nm on a polar 
stercograpluc grid, by date and ume of 
day. By the late 1960s, employing a 
software program devised by the Air 
Weather Service, Air Force Global 


Weather Central could estimate the 





probability of cloud-free access on any 


‘iy. 18. DMSP Lnage of the Western United States and 
day and time througheut the vear for Meaico at U3 Nautical Mile Resolution, early 1970s 


any required targer.” 

‘Thuis cttort assumed increased unporunce m 1972 when operation of a new imaging 
satellite began. The catly inorning “scout” military weather satellite furnished weather cendittons 
over the Soviet Uniouw at Jirst light. These data. used in the cloud analysis and forecast sysicm, 
provided cloud-cover estimates that were transmitted trom Air Foree Global Weather Central to the 
Satelite Operations Center in the basement of the Pentagen and used as a short-lerm forecast to 
progmun satellite camera opertuens m tie reconnaissance satellites that wailed the weather seout. 
The late moming “assessment” weather satellite told how accurate the cloud forecast had been. 
determined whether darget requirements had been satishied, and also contnbuted data to the weather 
madel. Finally, personnel in the Defense Mapping Agency scanned the film returned by 
reconnaissance satellites and reported actual clond cover to Air Force Global Weather Central 


afterward, Jurther contnbuting to the weather model data base." By the late 1970s a high percentage 
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of satellite pictures taken ol the Earth were 
free of choud COVER, Without these weather 
forecasts. only 38-10-40 percemt of the 
imagery returned would have been cloud- 
free. Probabilities of cloud caver generated 
by the weather analysis medel combined 
with low-altitude NOAA satellite data’ thus 
met minimum NRP - stratevie. weather 
forecast requirements during the 1480-1982 
DMSP interregnum.” 

In December 1982 the first of the 
Block 31-2 military weather satellites. a 
moming bird, was launched successfully 
atop an Atlas booster. The second and third 
satellites followed the first one mio orbit in 


November TORS and June 1987. 





respeclively. These miliary meteorological 


Fig, 9, DMSP Image of the Red Sea at 173 Nautical 
Milk Resolution, early 1970s satellites ones again supplied the global 
(Mediterrancan Seca at the top of the image.) 


coverage needed by the country’s three 
military services and ihe NRP and did-so for many months. Indeed, the primary OLS on the first 
3D-2 satellite did uot cease tunetioning until mid-August 1987, providing nearly live years of 
elective operation. while the second ceased im November of that year: ube third satellite OLS 
continued te function nari] mid-August 1991. In the meantime, Defense: Department and NOAA 
officials made plans for another improved version of what would become the standard US. envi 
and. military low-altitude weather satellite, Block S1D-3.7° | 
Design studies of a still lareer and heavier Block SD-3 satellite began in the late 1970s.” 


but funds tor the military version were not appropriated until mid-L980, The 31-3 satellites, though 





“Vo neet sepurale NOAA weather modeling needs, apomary NOAA polu-orbiling satellite crossed the Sevtes 
Union at about M430 daca) dice. while a secund one followed wt USSU in the morning. Phese tines and unevoidable 
delays in relaying weather data to Au berce Global Weather Centcal did nor mesh well anh NRP forecast requirements. 
“Air Karee olltetuls brielly considered culling this series al DMUSP satellites Block 6. Gut ahundoned the dew 
who Presidot Jinuiy Carter issued a dingcuve in lar 1979 that speeitied military and civi) metecrolotea) saretlite 
prusrias syould continue to be conducted separately antl the mest suteflile black chaawe. (Presidential Direutive $4, 


Sand 
be 
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imally designed’ to be 
compatible for launch on 
NASA's Space Shuttle and be 
laser-hardened, ulnmately 
would be launched on an 
unmanned expendable rocket. 
This satellite mounted an 
improved Westinghouse OLS 
and a larger combimation of 
secondary sensors. The length 


of the satellite increased from 





22 to 24 feet. while the weight 


Fig. 20, DMSP Bloch 51-3 Satellite 


rose to 2.278 pounds. The 
RCA spacecrall consisted of the same basic components as its inumediate predecessors, but included 
a larger solar array, three 30-amp-hour batteries. and a redesigned sunshade. The center section now 
sported four pinwheel teinperature control louvers on four of its five sides. These and other design 
improvements combined to give the SD-3 an anticipated mean mission lifetime an orbit of five 
years (60 months). he first of six SI-3 spaceeratt was scheduled to-be delivered to the Air Foree in 
June 1990. Following the lass of the Space Shuttle Challenger in January 1986, however, all of 
them were rescheduled lor launch atop modified Titan-I intercontinental ballistic missiles. 

After the introduction of the DMSP Block 3D-1 satellites, Air Moree leaders realigned the 
organization and operation of the program. Responsibility for launching DMSP  spacecralt 
transferred in the mid- 1970s from the Strategic Air Command (SAC) to the Acrospace Defense 
Command. and then to the Air Forve Systern Command's Space Division. When the Air Loree 
established a Space Command in September 1982, the new organizalen gained trom SAC 
responsibility for operating the ground stations in Maine and Washington State. and the DMSP 


Command and Control Center at Olu AFB. Following the disruption that occurred with the gap in 





“Civil Ciperational Remiste Seosie. 25 Nevemnber [O59 | 
ea WS - ; 
In LOFTUS he DMSP provgraia also. hud arranged for data readout and relay of weather data from a third 
site, the Air Fores Satellites Contral Facility tracking stanion in Tawat. 
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satellite voverage during the early 1980s, and despite the inter-command politics that attended the 
organvalional reahgnment. in JO87 the operational DMSP received the management attention it 
deserved. met its strategic and tactical commitments, and could be judged reasonably line-tuned. 

Fine-tuned er iot. beaveen 1962 anil 1994 the Delense Meteorological Satellite Prowram 
had sparked a revelution in overhead meteorology. It introduced the “wheel-mode” Operational 
satelite, novel atitude-control systems, new satellire-tracking programs. and the operational use ol 
intrared. imagery to the field of meteorology. Beginning in 1966 it acquired a tactical as well as 
strategic capubifity and furnished the needed weather support for both activilies. Indeed. DMS? 
signilivantly increased the imayge-search system effectiveness of NRO reconnaissance satellites and 
ef SAC SR-7] and U-2 reconnaissance aircraft, while it markedly reduced the number of aerial 
meteorological sorties. The integrated Block 5 introduced the rst systems approuch that tamed on 
the users requirements. All the while, the mean mission lifetime on orbit of the militar 
meleorological satellites: increased from 90 days in Black {, to five vears on the most recent Block 
8D-2 flights. These successes were tempered in the 1970s by the layering of management and the 
introduction of increasingly complex spacecraft that brought with them program delays, increased 
costs, and, ultimately. the gup in weather coverage that occurred in the surly 1980s. 

The Delonse Metcorulogical Satellite Proyvram, certainly during the carly years aud at 
least until the early 1970s, made do with less. In those vears, DMSP development and production 
was accomplished with fewer personnel and at less-than one-half the cost of equivalent NASA und 
Department of Commerce efforts.” Pushed to operational status within 24 months, the DMSP 
demonstrated temarkuble technical performance Jor both strategie and tactical applications. 
Considering its cast and performance in the mid-1960s, Commerce Department leaders told their 
counterparts at NASA thar they would adopt the DMSP wheel»mode spacceralt in place of Nimbus: 
as the standard for low-altitude. polarsorbiting meteorological appheations. That chowe was made 
fonnal in the mid 1970s when the DMSP Block 5D three axis-stabilized spacecraft also was 
seleeted for use im howh programs. Bui the choice of a common spacecraft bus highlighted the near 


identical coment of the enil and military low altitude ineteorological satellite programs. 
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Afierword 


Larly in 1993, once again prompted by the Office of Management and Budget and 
Congressional committees 10 justify separate military and civil polar orbiling ineteoralogical 
satellites, representatives of the Department of Defense, the Department of Commerce's NOAA, 
and NASA reconvened to study the issu. Members of this group most likely were unacquainted 
with the interdepartmental study conducted by their predecessors thirty-two years before in 1961.48 
study that had produced plans fora National Operauional Meteorological Satellite System. Because 
of security restricuons only recently hfted. they surely were unacquainted with the most significant 
aspects of the history that vou have gust read. But unlike events in 196]. the technology for space- 
hased meteorological observation now was well developed, the imemational sensitivity assoctated 


with overhead reconnaissance had all but disappeared. and weather satellites were in operation in 


arbit around the clack. Hardly to anyone's surprise, and with much greater assurance, members of 


the 1993 smidy reached conclusions similar te thase of 1961: a single program would eliminate the 
need for duphteate satellites and ground stations, i would reduce Ure number of people invelved 
along with the corresponding costs. and it could be made to satisfy both civil and mulitary 


atl 


reyulremnents for “operational, space based. remotely-sensed, environmental data” But this last 
Proposition remains open lo quesuien. [history is any guide, altcrnpts to acquire advanced weapon 
systems (e.g. the TRX F-11111 chat wall do everyihing Jor evervene more otlen than not have failed 
to achieve that goal, and have cost more in the bargain, 

Nevertheless, the 1993  interdepartmental study. after appropriate departmental 
coordination and approvals, led later that vear to the preparation of ‘a “tri-agency” plan to combine 
the two weather satellite programs inte one. But the word “combine.” would not be used. Perhaps it 
sugeested burcaueralic (ool-drigging. 1 not myopta, and a substitute was sclectcd im its place ane 
that imphed a new ininative. On S May 1994 President William Choton issued a Presidential 
Decision Directive announcing the choice.” and, comecident with it. the Departments of Defense. 
Commerce. and NASA released the “Implementation Plan for a Converecd Polar-orbiting 
Environmental Satellite System.” The plan ereatcd an Integrated Program Olice that would 
develop. acquire, and operate the converged National Polar-orbiting Operational Larvironmental 
Satellite System (NPOESS). [1 lonmed an Exccutive Commitice composed of semor officials trom 


all three government agencies that would serve as a board of directors and ensure that the NPOESS 
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indeed met the requirements of each. And, under the terms of the plan, each agency shared 


responsibulily for different elements of NPOFSS. The NOAA held “overall responsibility for the 
converged system.” including operating the satellites.on orbit and representing the program to the 
yanious civil und intemational communes invelyed. The Defense Department became responsible 
Jor conttaviing and aequiring the new meteorological satellites and for launching them. Finally. 
reminiscent of Ube division of labor in 1961 that produced Nimbus, NASA assumed responsibility 
for “facilitating the development and Incorporation of new cost-clicctive technolagics into the 
converged sysiem | 

The NPOESS program office. located at a NOAA facility in Silver Spring, Maryland. 
opened ils doors on 3 October 1994. Four years later, in May 1998, the NPOESS program director 
axsumed responsibility ter controlling DMSP. satellives, along with the NOAA polar orbiting 
satellites. On 11 June the Air Force Space Command 6° Space Operations Squadron, which had 
previously operated DMSP satellites lrom a control conter near the old SAC Teadquarters in 
Omaha, Nebraska, mactivated. [It brought to a close an effort begun in secret to meel the 
meteorological needs of the National Reconnaissance Office and its National Reconnaissance 
Program nearly four decades helore. in 1961. Alter May 1998, civilians at the NOAA's Satellite 
Operations Control Center in Suitland conducted space (Might operations for all polar orbiting U.S. 
weather satellites, though the Air Force established a backup satellite operations center, manned by 
USAF Reserve personnel, at Sebriewer Air Force Base near Colorado Springs, Colorado. Sometime 
late in the firs) decade of the new Millennium, NPOLSS satellites will become available as 
replacements for the current Block 5D-3 DMSP and NOAA satellites. as they expire on orbit.” But 


that is another history im the making. 
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Table T 
DMSP Launch Reeord 
Scout Rocket 
DATE = LAUNCH ! LAUNCH | PAYLOAD | PERCENT REMARKS 
VEHICLE | SITET SUCCESS 
5-33-62 Scout PALC DMSP a Fatled to Orbit: 
V-112 SLC-S Black 1 2" Slave Exploded 7 
R-23-62 Seoul DMSP SUCCESS; 
| W-$17 SLO-S Block 1 EMD 6-11-63 
2-19-63 Scout PALC DMSP 46.6% Tmproper Orbit; 
V+ 126 SILC-s Black | First DMSP with 
Infrared System 
dette Svout PALC DMSP 33.3% Failed to Orbit: 
¥-121 SLC-4 Block | 3" Stage Exploded * 
4-77-03 [ Seaut i PALC DMSP 16.6", Lailed to Orbit; 
| V-132 SLC-5 Block | 3" Stage Failure 
| See SN ee ee 


Abbreviations: DMSP — Defense Meteorological Satellite Program: FMD — End of Mission 
Date; PALC — Point Arguctlo Launch Complex: SLC — Space Launch Complex 


* An investigation after the V-121 dailure revealed that the Range Safety Officer (RSO)} turned 
off the Command Destruct (CD) transnitter when the Range was pronounced “Clear” from any 
debris thar might result from a catastrophic malfunetion, What the RSQ (ailed to consider was 
that with the CD transmitter tamed off. the Scout receiver, equipped with an automatic gain 
contra! onboard the rocket. began searching for tie neal strongest signal. [he next strongest 
siamal Lumed out lo be a radio station broadcasting music in the 1.os Angeles basin. Based on Lhe 


investigalion. when aimale vocalist enunciated the consonant “p” the receiver interpreled 1 as the 


coded destruct signal. 
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Fable 2 





Thor-Agena D Rocket * 





| DATE LAUNCH 
VEHICLE 
1-19-64 ‘Thor- 
Agena D 


| 












6-17-64 | Thar- 
> Agena D 


LAUNC ideas PERCENT - REMARKS 
SITE SUCCESS 
VAEB ‘Two DMSP 100% " . Success: 
SLO-1W lock J EMP 7-10-64 
satellites & 
lee . EMD 3-17-65 
VAFB Two DMSP 100° Success: 


SLC-1W Block 1. LMLD 2-14-66 
satellites & 
EMD 10-15-65 





Abbreviations; DMSP — Defense Meteorological Satellite Program: EMD — End of Mission 


— Date: SIC - Space Launch Complex: VALB - Vandenbere Air Force Base 


* The Thor-Agena launch vehicle carried two DMSP satellites simultancously. 
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Table 3 


DMSP Launch Record 


Burner I[ Rocket 








DATE 


| E-Ts-65 | 


LAUNCH 
VEHICLE 
Burner f 






LAUNCH | 


SITE 
VAFB 
SLC-10W 








8-20-64 


9-05 





3-30-46 


| 3-18-65 








Burner | 


Burner | 


Burner | 









Burner |! 





VAFR 


SLC- LOW. 


VAFB 
SIC- LOW 


VAFB 
SLC-1OW 


VAFB 
SLC-1OW 


PAYLOAD 





DMSP 
Black 1 








DMSP 
Block | 


DMSP 
Blick 3 


DMSP 
Block 2 


MSP 
lack 2 

















Burner t 


VAPB ~DMSP_ 
SLC-lOW | Block? 








PERCENT 
SECCESS 


50% 


60.0% 





66.6% 


REMARKS | 









Failed to Orbit: 
Payload shroud 
tailed te separate 











Upper stage Iuiled Lo 


Suceess: 
LMD 6-15-65 


Success: 
EMD 2-16-67 


Sucvess: 
EMD 9-22-46 
Failed to Orbit: 


Temibe 


SUCECSS! 
EMD 3-3-68 





Abbreviations: DMSP — Defense Meteorological Satellite Program: EMD — End of Mission 


Date: SLU — Space 


Hi 


Launch Complex: VAVB -— Vandenberg Air Force Base 


Approved for Release: 2018/12/21 C05102030 






ae, re eects mae eee 


Approved for Release: 2018/12/21 C05102030 





Table 4 





DMSP Launch Record 


Thor/Burner II Rocket. Block.4 Satellites 





DATE | LAUNCH 
— VERICLE 
9-15-66 Thor’ Burner 


l 





Thar-Burner 
Bt 


Thor’ Burner 
[] 









10-11-67 | Thor’ Burner 


I] 







Thor‘Bumer | 
J 


5-23-68 ! 


1 
i 
t 
if 


pie ok 
. Thor’Rumer 


; 8 | 
er | 
| 


1-22-08 | 








7-22-69 Ther oe 











LAUNCH 


SITE 
VAFB 
SLC- LOW 


VAFRB 
SLC-1OW 


VAFB 
SLO-LUW 





SLC- 1 OW 


VAFRB 
SI.C-1 00 


VAFB 
SLC-LGW 


VAFB 
SLC-1OW 











VAFB 





PAYLOAD | PERCENT | REMARKS 
SUCCESS 
DMSP LO Success: 
Block 44 EMM) | 1-3-68 
DMSP. (00% Success: 
LMD 5-18-67 





Block 44 





DMSP | 10% — Success; 


Block 44 LM D 3-13-68 
~ DMSP 100% Success: 
Block 4A EMD 6-23-08 
DMSP 100% Success: 
Block 4B EMD 5-26-69 
DMSP LOO Sucvess: 
Block 4B LMD 9-19-70 










DMSP 
Block 4R* 


1a Success: 


FMM) 3-19-71 








~ Abbreviations: DMSP = Defense Meteorotogical Satellite Program: FMD = End of Mission 
Date: SEC = Space Launch Complex; VAFB— Vandenberg Air Force Base 


* One Additional DMSP Block 4B satellite was manufactured, but not launched. The satellite, 
also known as 4B-4. was donated to the Chicago Museum of Science and Industry. 
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Table § | 
DMSP Launch Record > 
~~" -Thor/Burner H Rocket, Block 5A & 5B Satellites 
[DATE | LAUNCH | LAUNCH | PAYLOAD | PERCENT | REMARKS 
a : VEHICLE ; SITE - SUCCESS a. 











DMSP 100% 





9-3-7000 Thor Burner VAIB Success: 




















































Lt SLC-lOW | Block 5A EMI) 2-15-71 
1 1 
a sadt Comte ee ret z ~ a “a : : : P 
247-7]  ThorBurner!  ¥ AB DMSP LOG Sugeess: 
I.) SLC-10W Block SA “MID 3-3-73 
40-14-71) Thor'Bumer  VAFR DMSP TOs ‘Success: 
I SLC-10W Block 4B EMD 4:27:72 
3-24-72 PThorBurner | VAFB DMSP + 100%: Success: 
ll SLC-1OW ; Black 4B EMI) 2-23-74 
“11-9-72 | Thor'Burner | VAFB DMSP 100% Success: 
1 Stc-10W | Block SB EMD 5-22-75 
ThorBuracr VAIB : DMSP Log Success: 
mM SLC-LOW | Block SB | EMD ]-24-77 








a rere SS ee 
Thor Burner VAFB DMSP LOGS, 
Il ' SLC-1OW BJock 3B 


Ape Success, 


LMJ) 5-27-76 
i byt sRasfeed eee sos 


Abbreviations: DMSP — Defense Meteorological Satellite Program, EMD — End of Mission 
Date: SIC ~ Space Launch Complex: VAFB — Vandenberg Air Force Buse 
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Thor/Burner IH Rocket, Block 5C & SDI Satellites 


DATE LAUNCH 
VEHICLE 
&-9-74 Thar’ Burner 
I 





Thor’ Burnet 
I 


| 2-14-7a | hor Burner 


i 








' &11-76) | ThoryBumer 
| I] 
1 
6-53-77 Thor Burmer 
I] 


Thor Burner 
II 





5-1-78 


Thor’Bumer 


| 
$679 
I] 


7-13-80) | Ther’Burner 


I 












Table 6 


DMSP Launch Record 


LAUNCH | PAYLOAD 


SITE 
VAFB 
SLC- LOW 


VAFB 


SLC-1OW 


VAR 
SLO-LOW 


VAFB 


SLC-1OW 


VAFB 
SLO-LOW 


VAFB 


SLC-1OW - 






VAFB 
ST.C- LOW 


VAFB 
SLC-1OW 


















~~ DMSP 
Black 3C 


DMSP 
Block SC 





DMSP 
Block 5C 





DMS?P 
Black SDI 





DMSP 
Block 3DI 






DMSP 
Block 5T)1 





DMSP 
Block SDI 


DMSP 
Block 5D1 





PERCENT REMARKS 





SUCCESS ; 
100", Success: | 
LEMBD b2-1-77 
100% Success: 
EMD [Lt-30-77 
Dd Aig Failed to Orbit; 
Improper fucl 
loading 
| 
94%, | Success: 
: | EMT) 9-17-79 
| 
OSU Success: 
EMD 3-19-80 
| 
| 
95 3% ‘Success: 


OL Fa 


FMD 2-28-84 


Success: 


EMD 8-29-80 


Faited to Orbit: 
4" Stage Failure 





SS ee Se 





Abbreviations: OMSP ~ Defense Meteorological Satellite Program, EMD — Lind of Mission 
Date, SLC — Space faunch Complex; VAFB > Vandenberg Air Force Base 
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Vable 7 
DMSP Launch Record 
Atlas E Rocket 


















DATE LAUNCH | LAUNCH PAYLOAD | PERCENT REMARKS 
-VEHICLE | SITE SUCCESS 

12-21-82; Atlas F. VAFB DMSP 100" 
S_LC-3W Block $D2 





11-18-83. ‘Atlas E VAFB 


SLC-3W 


DMSP 
Block 512 








~ VAFR 
SILC-3W 


6-20-87 DMSP 


Atlas E 
, Block 5D2 
DMSP 
Block S5D2 





Atlas LE: 


S13 W 











Atlas E DMSP 


[21-00 
Rlack 512 


SLC-3W 












| 1-28-44] 






Atlas LE DMSP 


Block 32 


VAFB 
SLC-3 W 











8-29-04 





VAFB 
SLC-3W 


Atlas L DMSP 


Block 3D2 - 


Adas L VAFB 


SLCO-3W 


DMSP 
Block 3D2 





100% 
TOO" 
“Looe 
100% 
roe 
0% 


LOO" 








Success: 


LMD 8-24-87 







Success; 
EMT) [0-1 7-87 





Sueceess:. 


LMD &-13-01 





Success: 
EMIT) 2-34-92 





Success: 
EMD) 2-8-95 










Suecess: 
LMM &-30-00 





SUE SNZ 
LMD 4-28-0F 
5 
| Suecess: 


EMD NEA 





Abbreviations: DMSP = Defense Metcurological Satellite Program: LMD — End of Mission 
Date. SLO ~ Space Launch Complex; VAFB— Vaudenberg Ac Foree Basc 
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Table 8 _ 





DMSP Launch Record | 


Titan [I] Rocket. 





DATE LAUNCH 
VEHICLE 
44.07 Titan lt | 








1212-99 Titan TT 


t 


11-14-01 Tian TI 


"WAFER 


LAUNCH PAYLOAD 


SITE | 
VAFB 1 
SLC-4aW 


VAFB 
SLO-4W 


SLC-4AW 





PERCENT 


SUCCESS 


DMS ~ 
Block 5D2 | 


DMSP 
Black 5D3 


DMSP 
Block 33 





er cae 


LAE, 








REMARKS 


Success; 


LMD NA 


Suceess; 


EMD N'A 








~ "Projected Launch 
Date 


| = 








Abbreviations: DMSP — Defense Meteorological Satellite Program: EMD — Lnd-of Missian 
Date: SLC = Space Launch Complex, YAFB = Vandenberg Air Force ase 
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